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Tkie pleustal  zone fires  t h e  o c e a n i c  f o o d  webs b e c a u s e  or{~anic  corn–

pounclc,  b a c t e r i a , and many of the  protj.ctans and  rjh~ytoplankters  are

c o n c e n t r a t e d  t h e r e . Zooplankton  ar id  nekton  trM121JOr~ ener[y o b t a i n e d  i n

the pleustal  zone to  subsur face rea lms, and thus su~~port  the mid-- and

deepwater fauna.

It  may be p r e s u m p t i v e l y  c o n c l u d e d  that  neustonic  hydrobi.onts  a re

b o t h  e c o l o g i c a l l y  j.mportant,  s,nd w o r t h y  o f  f u r t h e r  study. It i.s clear

t h a t  the  s u r f a c e  biota  is 11017  u n d e r  a t t a c k  b y  d o m e s t i c  p e s t i c i d e ,  radio–

act ive ,  sand thermal  waste  products  and res idues,  heavy  m e t a l s ,  p o i s o n o u s

gases  , ani  p e t r o l e u m  e x p l o r a t i o n ,  p r o d u c t i o n ,  a n d  t r a n s p o r t  ( s e e ,  ~.g.  ,

Xood,  1971;  H o r n  e t  a l . ,  1970;  B u t l e r , 1975)  and we do not  yet know if.——

these a t tacks  have, o r  w i l l  i n  t h e  f u t u r e  c h a n g e ,  damage,  o r  o b l i t e r a t e

t h e  surface  biota  upon which  the  surv iva l  o f  the  res t  of  t h e  s e a  m a y

depend.

Tune compos i t ion  and d is t r ibu t ion  o f  neuston ic  faunal  a s s e m b l a g e s  i s

k n o w n  w:t~  cer ta in ty  over  a  re la t ive ly  smal l  par t  o f  the  w o r l d  o c e a n

(cf. ,the  works  c i ted  above) . The purpose o f  the  presen%  i n v e s t i g a t i o n  w a s

to  increase our  base l ine  knowledSe  of neuston  a s s e m b l a g e s  o c c u r r i n g  o v e r

t h e  o u t e r  c o n t i n e n t a l  s h e l f  o f  t h e  e a s t e r n  G u l f  o f  F!exZco,  a s  a  p r e l u d e

t o  d e t a i l e d  t i m e - s e r i e s  s t u d i e s  a t  s p e c i f i c  l o c a t i o n s  s e l e c t e d  o n  t h e

b a s i s  o f  t h e  r e s u l t s  h e r e  o b t a i n e d . To that end, one day  and one n ight

neuston  sample  w e r e  c o l l e c t e d  a t  15 l o c a t i o n s  during  the  m o n t h s  o f  .Tune -

Ju ly ,  1975;  S e p t e m b e r  -  O c t o b e r , 1975, and January - February, 1976

( F i g u r e  1 ) .
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Terni  r] o=— . . .

!ihe  vocabul:irJ  o f  r]eustonolopy  wa:; lar~:cl.y  created  by ~;c,it.ler

(19~2),  Zait3ev  ( 1 9 6 7 ) ,  Hemplf;  ( 1 9 7 0 , 1971.,  1972)  a n d  T40rri3  (1975). l’crm:

w i l l  be u s e d  i n  t h e  precent  3WrJOrb  as f o l l o w s  :

Bacterioneuston  : microorgamjsms  t h a t  l i v e  i n  sea  foam  and in  tl!c  s u r f a c e

l a y e r  o f  water.

Benthogenjc  neuston: merohynoneuston  tll~t  are  bentlioni.c  wh?n ~dult..

Benthohyponeust  on: facul.tative  hyponeu?ton  recrutted  on a  diel  b a s i s

from  the benthos,

Bathyplankt  ohyponeuston: facultative,  p s e u d o - , or  quaz~neuston  f o u n d  a t

t h e  s u r f a c e  a t  t i m e s , e i t h e r  r e g u l a r l y  o r  o c c a s i o n a l l y ;  t h e y  o c c u r

b e n e a t h  t h e  pleustal  biotope  n o r m a l l y  ( r e g u l a r l y ) .

Epineuston: o r g a n i s m s  t h a t  l i v e  o n  t h e  s u r f a c e  o f  the  s e a  (e.p.  , .—J

Halobates  spp.)

Euneuston’: organisms

Facultative  neuston:

d a i l y  ( i n c l u d e s

t~lat l i ve  o n l y  a t  t h e  s u r f a c e  t h r o u g h o u t  t h e i r  l i v e s .

organi.sm.s  t h a t  m i g r a t e  f r o m  d e p t h s  t o  t h e  s u r f a c e

benthohyponeuston,  batti~planktcl~~rponeuston  , and some

o f  t h e  ichthyoneuston).

Hyponetiston  : o r g a n i s m s  t h a t  l i v e  b e n e a t h  t h e  s u r f a c e  in  the pleustal

zone.

Ichthyoneuston: f i s h e s  t h a t  o c c u r  i n  s u r f a c e  w a t e r s  r e g a r d l e s s  of t,irrie

Of ds.y,  lencth  o f  s t a y ,  onto~enetic  stage,  o r  place  o f  o r i g i n .

Merohyponeuston: organ isms that  spend on ly  par t  o f  their  lives ( u s u a l l y

young  stages  )  i n  surface  watei-s.

Neuston: OrKanisms  wllich, durinc  p a r t  or  all  of  their  lives,  exist  i n

s u r f a c e  w a t e r s . N o  absolui,e  b a t h y m e t r i c  depth  i n t e r v a l  is  s p e c i f i e d

( c f .  S u r f a c e ) .

o
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P1.zmktoflenic  neuston: c f .  ba.thyl~lr*nktotiJ~poneuston. or~anismo  t h a t ,  when

D a d u l t ,  l i v e  b e n e a t h  the  s u r f a c e .
D

. Planktcn: d r i f t e r s  ( w i t h o u t  sjze  l i m i t a t i o n s ) ;  hyponeuston.

Pleustal  zone: “ t h e ”  s u r f a c e  biotope.

Pleuston: organ isms tha t  a re  morpho log ica l ly  and

t o  l i v e  p a r t i a l l y  e x p o s e d  t o  t h e  a t m o s p h e r e

( e . g . ,  -alia, b u t  n o t  Sargassurn).

Quasi~euston: or~anism  t h a t  a r e  s u r f a c e - n e u t r a l

physiologica].ly  adapted

and  p a r t i a l l y  s u b m e r g e d

( s p e c i e s  t h a t  a r e  n e i t h e r

euneustoni c, pseudoneustonic  , nor faculta.tively  neustonic  ,  and l i ve

e i t h e r  a t  t h e  s u r f a c e  o r  elsewhere  i n  t h e  w a t e r  c o l u m n ,  o r  i n  b o t h

a r e a s  i n  equal  abund.amce).

Surface-posttive  neuston: o r g a n i s m s  t h a t  seek  or  are  found on ly  a.t t h e

slJrface.-

Surfa~e-neutral  neuston: pseu~oneustori.

S u r f a c e - n e g a t i v e  neuston: organ isms tha t  avo id  the  pleustal  z o n e .

Sur face: T h e  e n v i r o n m e n t  f r o m  s e a  foarr  to  a depth  of  o n e  m i l l i m e t e r

The sur face is  here  recogn ized more by  i ts  inc luded b io ta  than

a r b i t r a r y  b a t h y m e t r i c  o r  physico–chemical  l i m i t s . The sur face

to 20 cm.

b y

i s

t h e  j;! ‘uztal  biotope  w i t h i n  w h i c h  t h e  neuston  –  o r  s u r f a c e  b i o t i c

asse’’:![,~es  o f  o rgan isms occur . As incorrect ly but  c o m m o n l y  u s e d ,

t h e  term “neuston” i n c l u d e s  b o t h  p l a n k t o n

w o r k  will  prorlulgate  tha t  use o f  the  te rm

understood and has been found acceptable.

r e p o r t .

Thanatoneuston: t h e  d e a d  cornponemts  of neuston

antirain  o f  c r u s t a c e a n  “ s k e l e t o n s ” ; a new

D

and nekton. The present

b e c a u s e  i t  i s  w i d e l y

S u r f a c e  =  neuston  in  th is

c o l l e c t i o n s  (e.~.,  t h e

t e r m  ?lere  i n t r o d u c e d ) .
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MATERIALS ANI) 14 ETHODS

Col.].ect  ions—

B
B

C o l l e c t i o n s  w e r e ,  by  c o n t r a c t u a l  a g r e e m e n t ,  m a d e  w i t h  t h e  gear  and

methods described below. I

Samp].ing

B
A total  of 90 neuston  c o l l e c t i o n s  w a s  m a d e . T h e  collectj.on  device

w a s  a Kahl:;ico  “F loa t ing  P lank ton Sampler ”  equ ipped witli  a one meter ,

5:1. ( l e n g t h / w i d t h  ratio)  2 0 2  u m e s h  ( N o .  8)  IJytex  n e t .  Samples  ~iere  COl-

lected  t w i c e  daily  a t  e a c h  o f  1 5  s t a t i o n s  loezted  o n  f o u r  t r a n s e c t s  durine

e a c h  of  three sampling p e r i o d s (June - July, 1975 ;  S e p t e m b e r  -  O c t o b e r ,

1975; January  -  February ,  1976) . One c o l l e c t i o n  w a s  made d u r i n g  hours  o f

d a r k n e s s , and  one was made dur ing the day a t  each s ta t ion  dur ing each

season (F igure  1]. T h e  n e t  w a s  tok’ed  a t  s teerage speed (ea.  2  k t )  fo r

4 - 3 0  m i n u t e s . Nets  were  f ished o f f  the  por t  s ide  o f  the  65-foot  R / V

TURSIOPS from a three  meter boom.

Shipboard  Sample  Process ing

N e u s t o n  c o l l e c t i o n s  s u b j e c t  t o  taxonomic  a n a l y s e s  w e r e  f l u s h e d  j.nto

B, 1 . 0  L p l a s t i c  s o r t i n g  t r a y s , t h e n  trmsferred  to glass  j a r s  i n  w h i c h  t h e y

w e r e  f i x e d  i n  a  s o l u t i o n  o f  5? formalin-seawater  b u f f e r e d  w i t h  sodiun

bo~ate. Co l lec t ions  sub jec t  to  t race meta l  and hydrocarbon ana lyses were

D

p u t  i n t o  a c i d – w a s h e d  glass  jars with teflon-lined  l i d s ,  a n d  w e r e  f r o z e n

f o r  o n s h o r e  p r o c e s s i n g . Water was removed from the  hydrocarbon/ t race

metal samples by means of  a 202 u acid-washed net.

L a b o r a t o r y Sample Processing

The vo lume d isp lacement  o f  a l l  samples  was measured pr io r  to  the i r

t r a n s f e r  t o  a l c o h o l . S a m p l e s  w e r e  w a s h e d  i n  tap  water for )18 hr,  then
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t rans fer red to  70% ethy l  a lcoho l  fo r  permanent  conservat ion . Separate

volume  displacements were measured for: Sar~pas:;um; orflanisms  whose  g r e a t e s t

dimension exceeded 2.5 cm, an d  t h e  remaininz  s a m p l e  a f t e r  o i l ,  t a r ,  a n d

o t h e r  d e b r i s  ( e . g . ,  p las t ics ,  wood,  fea thers)  had been removed.

AnaUJses

By means o f  a  Folsom  p l a n k t o n  s p l i t t e r  e a c h  c o l l e c t i o n  w a s  f r a c t i o n a t e d

i n t o  a  5 0 0 - 1 0 0 0  a n i m a l  aliquot  for taxonomic  anaVJses. All  adult  a n i m a l s

p r e s e n t  i n  t h e  s a m p l e  aliquots  w e r e  c o u n t e d  and  ident i f ied  a t  leas t  to  the

Fami ly  leve l  when tha t  taxon ex is ted  fo r  the  Croup  u n d e r  c o n s i d e r a t i o n .
.

Larvae were ident i f ied  by  taxon  and s tage,  and were counted. F i s h  eflgs

w e r e  i d e n t i f i e d  as.such,  a n d  c o u n t e d . A l l  c o u n t s  are

o f  i n d i v i d u a l s  c a p t u r e d  p e r  m i n u t e  f i s h e d . Es t imates

ind iv idua ls  captured per  vo lume o f  water  sampled were

wi th  the  gear  used.

Data Reduction

Data were coded on standard 80 column IBM forms

Card Type 1: Oceanograph ic  Co l lec t ion  Data .

presented as number

of the number of

impossible to  make

a s  f o l l o w s :

a .
b .
c .
d .
e .
f .
&.
h .
i .
.1.
k.
1 .

Date .
Time set and hauled.
Sh ip  head ing.
Engine RPM.
S u r f a c e  c u r r e n t  d i r e c t i o n .
Sea s ta te .
Flowmeter  s t a r t  a n d  s t o p  r e a d i n g .
Secchi  d i s k  d e p t h .
Forel  c o l o r .
Sur face temperature .
S u r f a c e  s a l i n i t y .
S ta t ion  number .

I
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D

Card Type 2?: ]Lleteoro]o&5.  cal  C o l l e c t i o n  Data.
“a. Wind d i rec t ion ,  speed,  rance,  and  max imum Custs.
b. Cloud  c o v e r , and type o f  low , middle and high

clouds  p r e s e n t .
c . !&pe  of’ weztker  o c c u r r i n g .
d. V i s i b i l i t y .
e. Baromet r ic  p ressure .
f. Indicl~rit  l i g h t .
~. A i r  tempera . tu re .
h . Time  of moonrise and moonset.
i . T i m e  o f  s u n r i s e  and ~unset.

Card Type 3: Totals and Volume Da,ta
a. Total  sample  v o l u m e .
b. !~wber  o f  s p l i t s  m a d e .
c . Number  o f  inver tebra te  fami l ies  in  the  sample .
d. Number  o f  a d u l t  i n v e r t e b r a t e  f a m i l i e s  i n  t h e  s a m p l e .
e .  N u m b e r  of  f i s h  f a m i l i e s  i n  t h e  s a m p l e .
f . N u m b e r  of  fish eggs  in  the  sample .
~. Number  o f  la rva l  types  in  the  sample .
h . Number  o f  la rvae in  the  sample .
i . Volume of organisms larger than 2.5 c m .
j . Volume  of  sargassun  in the  s a m p l e .

% k . Weight  o f  ta r  in  the  sample .
1 . Sta t ion  number .

Card Type 4: Larval T)-pes  and Numbers.

Caxd Type 5 : Fish ~pes  and Eggs and Their Numbers.

Card Type 6 : Adult  Inl’ertebrate  Families  and Number of Specimens.

Data Analyses

Numbers of specimens of each taxon were mult ipl ied by the aliquot

fac tor  (2n),  and the number  caught  per  minute  f i shed was ca lcu la ted .

The mean, median, variance, standarti  d e v i a t i o n  a n d  s t a n d a r d  e r r o r

m e a n  w e r e  c a l c u l a t e d  f o r  e a c h  t a x o n  c o l l e c t e d  ( a l l - s t a t i o n  t o t a l s

5 X 14 cor re la t ion  mat r ix  (Tab le  11)  and 108 analysis o f  v a r i a n c e

of t h e

. A

tests

(modell,  one-way; two-way , and nested) were performed using raw data, and “

data  t rans formed by  the  ~~ and 10C n methods described by Barnes ( 1 9 5 2 ) .

ANOVJ! resu l ts  a re  summar ized as Table  10, and individual.  ANOVA tables  are


